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Trials discussed in this su~mary 
Completed trials 
(i) Rotation trials 
84ME32 
84ME24 
84Nl8 
8 5KA58 
(ii) Cross row trials 
85M28 
(iii) One year trials 
86M41 
86M42 
On-going trials 
86M58 
85KA64 
86V3 
86AL 
Field sowings of acid tolerant strains 
of Rhizobium meliloti 
Persistance of R. meliloti strain 
WSM419 at low pH 
Acid tolerance of 1984 Sardinian 
collection part II 
Intraspecific variation in symbiotic 
competence on acid soils in Medicago 
species 
Survival of R. meliloti watered onto 
acid soil 
Assessment of 2nd generation acid 
tolerant R. meliloti 
Persistence of R. meliloti strain 
WSM419 at low pH 
Acid tolerance of R. trifolii 
Cold tolerance of Br. lupinii 
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( i) Rotation trials 
Trial: 84ME32 Personnel: Howieson, Ewing 
Title: Fiel~ sowings of acid tolerant strains of R. meliloti 
Aim: To assess the persistence and saprophytic competence over 3 years of 
four acid tolerant strains of R. meliloti in cone-seeder plots. 
Treatments: Nil, WSM419, 413, 397, 429, CC169 x M. murex, Serena. 
Background: 
Experiment sown on MRS, June 1984, pH 4.3 - 4.6. Sampled in 1985 before spray 
with Roundup and fallow. Regeneration plots sampled in 1986, 125 g/plot 
surface sterilized seed applied to provide adequate density. 200 plants per 
plot assessed in 1986. 
Results: 
(i) Nodule score 
Nil 
Murex 0.6 
Serena 1.9 
LSD 5% = 2.1 
(ii) Crown nodulation (%) 
Nil 
Murex 6.1 
Serena 13.0 
LSD 5% = 15.5 
(iii) Total nodulation (%) 
Nil 
Murex 9 
Serena 23.8 
LSD 5% = 16.5 
Conclusions: 
CC169 
2.1 
2.5 
CC169 
12.5 
16.5 
CC169 
25.8 
27.0 
WSM419 
6.0 
6.0 
WSM419 
34.0 
41.3 
WSM419 
54.0 
53.1 
WSM413 
5.6 
4.1 
WSM413 
37.0 
29.0 
WSM413 
57.8 
43.3 
WSM429 
8.7 
5.4 
WSM429 
48.2 
40.5 
WSM429 
66.3 
56.8 
WSM397 
4.9 
5.3 
WSM397 
39.5 
39.2 
WSM397 
59.8 
51.5 
The four acid tolerant Sardinian strains of B· meliloti persisted in this very 
acid soil far better than the old commercial strain CC169. For all nodulation 
parameters, CC169 only produced half the level of nodulation of the acid 
tolerant strains. When isolates were made from Nil and CC169 plots, most 
colonies showed 'donut' morphology indicative of a Sardinian strain. 
These results indicated that R. meliloti from Sardinia should persist well 
enough to provide nodulation of M. polymorpha above pH 5.0 (CaCl2), in the 
Merredin environment. 
There was little difference in symbiotic competence between M. murex and 
Serena in this trial. 
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Trial: 84WH24 Personnel: Howieson, Ferguson 
Title: Field sewings of acid tolerant strains of R. meliloti 
Aim: To assess the persistence and saprophytic competence over 3 years of 
four acid tolerant strains of R. meliloti in cone-seeder plots. 
Treatments: Nil, WSM419, 413, 397, 429, CC169 x M. murex, Serena. 
Background: 
Trial sown on WHRS, June 1984, pH 4.7 - 4.9. Cropped late in 1985, allowed to 
regenerate in 1986. 100 g/plot Serena sown onto all plots in 1986. 200 
plants/plot sampled for nodulation in September, 1986. 
Results: 
Nodulation achieved by Serena 
Nodule score* 
Crown (%)** 
Total (%)*** 
SEM * 1.1 
** 4.1 
* ** 4. 3 
Conclusions: 
Nil 
4.0 
23.9 
38.4 
CC169 
5.3 
27.3 
43.4 
WSM419 
13.3 
59.3 
81.2 
WSM413 
13.5 
58.6 
76.4 
WSM429 
14.8 
64.9 
81.4 
WSM397 
12.2 
6 o. 9 
77.6 
The acid tolerant strains from Sardinia again provided greater nodulation of 
Serena. After 3 seasons in a considerably acid soil they achieved twice the 
level of nodulation of CC169, and almost 3 times the nodule rating. CC169 was 
not significantly better than the uninoculated control. 
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Trial: 84Ml8 Personnel: Howieson, Jellicoe, 
Meldrum 
Title: Field sewings of acid tolerant strains of R. meliloti 
Aim: To assess the persistence and saprophytic competence over 3 years of 
four acid tolerant strains of R. meliloti in cone-seeder plots. 
Treatments sampled in 1986: WSM419, CC169 x Serena, M. murex. 
Background: 
Trial sown on NRS, June 1984, pH 4.8. Sand over clay. Cropped in 1985, 
allowed to regenerate in 1986. 100 g Serena and Murex topdressed/plot in 1986 
to produce reasonable stand density. 
Results: 
Serena 
Murex 
Conclusions: 
WSM419 
48.5% 
72.5% 
CC169 
14.1% 
40.8% 
x 
31.3% 
56.6% 
WSM419 produced greater nodulation than CC169 in year 3 on both hosts. This 
indicates superior survival of WSM419 over CC169 in this acid soil. ~· murex 
achieved a greater level of nodulation in this sandy acid soil than Serena, 
indicating its superior symbiotic competence on acid sandy soils. The level 
of nodulation produced by WSM419 was gratifying considering insect damage 
virtually removed all hosts in early 1984. The result thus represents 
colonization of acid soil over two years in the absence of a host. 
-4-
'3\ 
Trial: 85KA58 Personnel: Howieson, Thorn 
Title: Persistence of R. meliloti strain WSM419 at low pH. 
Aim: To examine the persistence of WSM419 on a range of soil types between 
pH 5 and 6. 
Treatments: WSM419 
WSM413 
WSM68 8 
CC169 
Nil 
Background: 
M. murex 
M. polymorpha 
Site a gravelly loamy sand of pH 4.65 - 4.85. Typical sub-clover country for 
the area. Experiment sown in June 1985 and allowed to regenerate following 
cultivation in 1986. 
Results: 
( i) Nodulation score 
WSM419 WSM413 WSM688 CC169 Nil 
Serena 4.99 6.86 8.6 2.0 0.15 
M. murex 14. 6 17.1 12.9 8.9 1.1 
(ii) Crown nodulation (%) 
WSM419 WSM413 WSM688 CC169 Nil 
Serena 29.8 36.2 48.4 12.4 0.8 
M. murex 70.3 69.1 69.0 50.6 6.4 
(iii) Total nodulation ( %) 
WSM419 WSM413 WSM688 CC169 Nil 
Serena 51. 0 54.5 69.4 22.5 2.7 
M. murex 92.1 80.6 86.1 73.3 14.7 
(iv) Dry matter yield (kg/ha) Oct 
WSM419 WSM413 WSM688 CC169 Nil 
Serena 3,116 3,487 3,644 2,418 1,964 
M. murex 3,538 3,231 3,594 2,947 1,490 
LSD 5% 121 
(v) Seed yield (kg/ha) 
WSM419 WSM413 WSM688 CC169 Nil 
Serena 398 377 429 331 194 
M. murex 52 61 61 48 56 
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~onclusions! 
Strain WSM688, a 2nd generation acid tolerant strain from Sardinia shows 
promise of providing better nodulation of Serena than WSM419. This 
superiority does not appear to be evident with M. murex. The strains from 
Sardinia again showed their greater acid tolerance than strain CC169, the old 
commercial inoculant strain in Western Australia. On this more sandy soil, 
M. murex continuingly displayed greater symbiotic competence than Serena. Dry 
matter and seed yield closely reflected nodulation data. For both hosts the 
relationship between nodulation and dry matter yield fitted a straight line. 
The Sardinian isolates produced a 50% increase in dry matter yield over CC169, 
although for murex, this was not reflected in seed yield because of poor water 
relations relative to flowering time for this species. The trial will be 
cropped in 1987 and allowed to regenerate in 1988. 
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(ii) Cross row trials 
Trial: 85M28 Personnel: Howieson, Ewing 
Title: Acid tolerance of 1984 Sardinian collection II. 
Aim: To assess the saprophytic competence of some 50 isolates of 
R. meliloti collected from Sardinia in 1984, and pre-screened for acid 
tolerance on artificial media. 
Treatments: 47 strains of R. meliloti x hosts Serena and M. murex 
I 
I 
I 
I 
Background: I 
Trial sown on MRS on June 5, 1985, allowed to grow through 1985. Cross rows 
sown June 5, 1986. Soil pH 4.9 - 5.1. 
Results: 
(For dry weights see 1985 surrimary) 
Nodulation assessment consisted of 25 - 30 plants in the O - 10 cm and 
11 - 20 cm sampling region. All plants were assessed for nodule score, per 
cent crown nodulation, per cent total nodulation; as shown below. 
85 M 28 
Strain 
WSM: 
532 
533 
534 
539 
550 
553 
558 
560 
570 
576 
579 
583 
595 
599 
600 
603 
610 
619 
642 
643 
645 
646 
656 
637 
659 
Score 
10.68 
9.83 
10.79 
10.41 
11.24 
12.21 
10.78 
11.02 
2.80 
11. 71 
12.54 
10.42 
11.53 
11.44 
9.81 
14.64 
10.08 
11.27 
12.18 
12.69 
13.85 
12.18 
11.08 
11.33 
13.06 
0-10 ems 
Crown 
52.0 
51.4 
57.7 
57.8 
54.5 
61.9 
55.2 
56.6 
14.5 
60.6 
52.8 
47.9 
50.2 
61. 6 
56.3 
54.7 
53.9 
60.l 
63.1 
69.5 
66.3 
63. 0 
55. 3. 
53.1 
67.0 
Total 
75.24 
68.62 
75.23 
68.61 
79.23 
88.53 
65.90 
77.59 
32. 90 
81.09 
76.66 
63.31 
79.86 
82.41 
70.73 
79.94 
75.40 
85.49 
78.19 
83.36 
82.76 
78.25 
70.52 
72.07 
75.39 
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Score 
3.92 
2.52 
1.59 
2.07 
2.17 
3.50 
1.90 
1.30 
1.33 
1.95 
2.06 
1.25 
0.78 
2.53 
2.90 
1.41 
1.54 
3.08 
3.45 
4.21 
2.96 
2.73 
3. 84 . 
3.07 
3.32 
11-20 ems 
Crown 
23.27 
17.47 
13.56 
16.69 
16.00 
27.64 
15.92 
6.56 
8.45 
15.80 
12.20 
12.10 
7.12 
19.95 
16.56 
13.35 
10.51 
18.74 
26.36 
27.72 
17.50 
22.01 
22.13 
18.01 
18.91 
Total 
34.7 
30.3 
26.4 
26.6 
19.7 
35.5 
31.6 
15.6 
14.1 
24.4 
18.2 
18.8 
9.3 
28.7 
29.8 
20.l 
17.2 
24.9 
39.4 
38.5 
29.7 
33.1 
38.1 
26.6 
35.9 
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Strain 
WSM: 
662 
664 
668 
669 
6 70 
671 
673 
677 
680 
681 
682 
684 
687 
688 
690 
707 
413 
419 
419F 
CC169 
U45 
Conclusions 
Score 
11.47 
12.41 
12.67 
9.85 
10.67 
13 .49 
15.75 
16.61 
11.98 
10.54 
11.42 
10.74 
11.11 
9.40 
15.05 
6.25 
12.08 
11.33 
8.93 
8.39 
4.16 
0-10 ems 
Crown 
64.1 
58. 8 
59.5 
52. 6 
62.2 
57.4 
82.8 
77.9 
58. 3 
45.8 
57.4 
55.9 
54.8 
47.7 
67.5 
35.9 
54.2 
61.1 
44.6 
4 2. 6 
28.0 
Total Score 
88.14 1. 77 
81.44 2.44 
81.85 2.78 
7 5. 36 0.80 
70.51 1.49 
81.28 2.66 
91.92 4.27 
92. 32 3.44 
74.33 2. 71 
74.54 0.96 
73.50 1. 92 
82. 72 2.00 
72.63 2.38 
67 .87 3.00 
86.82 1.97 
56.07 1. 73 
74.47 1.66 
86.52 2.76 
65.94 1.54 
68.51 1.57 
37.61 0.61 
11-20 ems 
Crown 
16.74 
19.77 
20.01 
7.94 
16.22 
11.21 
31.24 
24.09 
18.21 
8.30 
12.11 
12.29 
20.05 
22.62 
17.88 
14.37 
20. 07 
19.97 
11.61 
14.90 
4.48 
Total 
21.2 
29.0 
34.9 
17.5 
26.7 
16.2 
44.3 
30.3 
23.7 
12.3 
20.0 
17.8 
28.6 
34.5 
26.8 
22.l 
17.0 
26.2 
17.0 
21. 7 
10.9 
Lateral spread was similar to that achieved in 84 ME 33. The Sardinian 
isolates in general produced better nodulation than CC169 in this acid soil, 
and several appear more acid tolerant than WSM419. The best strains were: 
Score 11.20 Total 11.20 
WSM677 3.4 30.3 
WSM673 4.3 44.3 
WSM643 4.2 38.5 
WSM642 3.5 39.4 
WSM659 3.3 35. 9 
419 2.8 26.2 
CC169 1. 6 21. 7 
Together with the most promising isolates from 84 ME 33, these strains will be 
assessed against one another and a replacement strain for WSM419 will be 
selected. 
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I 
Trial: 86M58 Personnel: Howieson, Ewing 
Title: Assessment of 2nd generation acid tolerant R. meliloti I 
Aim: To assess the relative acid tolerance of possible replacement strains 
1 for WSM419 
Treatments: 27 strains of R. meliloti with 8 replicates on host Serena. 
Background: I 
The 27 strains represent the most promosing isolates up to date. The trial 
was sown in June 1986 on MRS at new site in 'Millington's paddock' (9A II); 
soil pH 4.9, to 4.5 at 5-10 cm. 
Results: 
Only weights for 1 metre of row are available at this stage. 
Strain 
As % of As % 
Tr. 1 Tr. 
WSM379 36.1 100 WSM555 27.6 76 
387 34.6 96 576 33.9 94 
395 3 2.2 89 645 29.5 82 
407 30.7 85 677 31. 4 87 
411 37.3 103 681 52.3 145 
535 28.4 79 687 33.2 92 
537 38.7 107 688 35.8 99 
539 29.8 83 419 32.1 89 
540 34.5 96 413 38.6 107 
5410 35.4 98 CC169 33.9 94 
547 40.6 113 244 A 33.6 93 
549 29.9 83 541 L 40.4 112 
550 27.4 76 396.l 37.3 103 
Nil 14:8 41 
of 
1 
The exceptional yield of WSM681 arose from two very high repts (7 and 8) • The 
dry weights indicated a general increase in fertility with increasing rep 
number. Cross row results will be available in 1987. 
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(iii) 
Trial: 85M41 Personnel: Howieson, Ewing 
Title: Intraspecific variation in symbiotic competence on acid soils in 
Medicago species. 
Aim: To investigate whether within species variation in ability to nodulate 
on acid soils occurs within ~· murex and ~· polymorpha. Interspecific 
variation within the Medicago genus will also be investigated. 
Treatments: 43 Medicago lines sown with WpM419 at 5 rates. WSM419 was 
watered on at rates of 0.02, 0.2, 2.0 and 20.0 g/m 2, as well as 
0.2 g plus lime. 
Background: 
Inoculum was watered onto soil of pH 4.9 on April 16, 1986 in rows 7 m long x 
1 m wide. Hosts were sown 6 weeks later and assessed for nodulation on 
September 2, 1986. Design was a split plot factorial; 47 x 5, with 4 reps. 
Results: 
In the lime treatment, all plants achieved 100% nodulation, hence this data is 
excluded from the following figures. 
Species could be readily separated on the basis of their ability to achieve 
nodulation on this and soil (Figures a and b). M. murex displayed greater 
symbiotic competence than all other species tested, as was found in the 
preliminary trial in 1985. ~· soleirolii performed very well also, and 
further research will be undertaken with the species. As expected, the 
traditional medics were inferior to M. murex and~· polymorpha in their 
ability to nodulate on this and soil: These included M. truncatula, M. 
Tornata, ~· rugosa and ~· littoralis. M. arabica, which looked promising in 
1985, was not outstanding in this trial. 
Within species variation. There was variation within the ~· polymorpha 
species (P < 0.05) in symbiotic competence (Figure C). Interestingly Serena 
was the poorest of the 6 lines tested. 
Conclusions 
Symbiotic competence on acid soils is a reproducible characteristic. It 
should be an important screening step when new medic lines which may have 
potential use on acid soils are investigated. variation within the 
~· polymorpha genus means that new release lines may be screened for symbiotic 
competence prior to their final selection. The ability to nodulate on acid 
soil (symbiotic competence) will be a major factor limiting the survival of 
the species as it is sown on increasingly acid soils. 
The possibility of ~· soleirolii having use as an acid tolerant sandy soil 
species should be further investigated; especially considering its 
compatibility with WSM419, and the likelihood of M. polymorpha being 
inadequate on sandy soils. 
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Trial: l:l6M42 Personnel: Howieson, Ewing 
Title: Survival of R. meliloti watered onto acid soil. 
Aim: To assess survival of acid tolerant strains of R. meliloti watered 
onto acid soil in seeking a one year screening technique for acid 
tolerance. 
Treatments: 11 strains of R. meliloti with serena as test host, and 2 levels 
of inoculation; 0.4 and 2.0 g peat/m2. 
Background: 
Experiment sown on MRS April 16, 1986, pH 4.9. 
water, and applied to a region of soil 25 cm x 
iron. Hosts sown 6 weeks later, and harvested 
September 2, 1986. 
Results 
(i) Nodule Score 
Strain 
WSM407 
541 
5 40 
537 
549 
535 
677 
688 
419 
445 
CC169 
LSD (5%) 
0.4 g/rn2 
1.5 
4.4 
15.5 
5.5 
9.2 
13.8 
9.1 
5.9 
6.7 
0.5 
8.2 
4.0 
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Peat dissolved into 2 1 of 
1 rn bounded by galvanised 
for nodulation assessment 
Rate of inoculation 
2.0 g/m2 
9.5 
7.8 
17.1 
7.3 
7.7 
12. 7 
11.2 
10.1 
10.7 
0.1 
12.5 
4.0 
(ii) Crown nodulation (%) 
Strain 
WSM4 07 
541 
5 40 
537 
549 
535 
6 77 
688 
419 
445 
CC169 
LSD (5%) 
Conclusions 
0.4 g/m2 
15.7 
30.5 
90.0 
47.1 
63.5 
87.7 
69.3 
42.3 
56.4 
6.0 
61.4 
19 
Rate of inoculation 
2 2.0 g/m . 
77.5 
66.5 
98.8 
59.0 
68.6 
91.4 
77.4 
72.0 
78.7 
1.4 
89.4 
19 
I 
I 
I 
I 
I 
I 
I 
I 
The trial, which assesses the growth of strains in acid soil, was conducted to I 
see if we could develop a simple 1 year screening procedure for acid 
tolerance. Strains WSM540 and WSM535 looked superior, as they have done in 
cross row trials. However this technique did not differentiate between CC169 I 
and WSM419 as the cross row procedure does. This suggests that mobility in 
soil, and dessication tolerance, may contribute to WSM419's level of 
saprophytic competence. The technique will be pursued in 1987 with strains to I 
be watered on in February thereby exposing them to the additional stress of 
dessication. 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
Tri.;il: 86V3 
Title: Acid tolerance to R. trifolii 
.l:'ersonnel: Howieson, Wise 
Albertson, Gartner 
Aim: To examine saprophytic competence of a range of R. trifolii and to 
determine whether differences in N-fixation are apparent on acid soils. 
Treatments: 7 strains of R. trifolii from Sardinia x host Trikala. 
Background: 
Clover, following cultivation or laser levelling, often fails to nodulate on 
V.R.S. The opportunity exists to screen R. trifolii for the ability to 
persist in acid soils. 
Results 
Meaningful results will only be available after regeneration of stands in 
1987. Ratings for growth on plots in 1986 are presented below, and show a 
hint of an effect. 
Strain 
TAl (cornrnerical) 
WU95 (cornrnerical) 
WSM519 
WSM553 
WSM616 
WSM 400 
WSM410 
Nil 
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Rating 
3.5 
4.25 
5.5 
6.5 
5. 7 5 
4.0 
6.25 
3.5 
